A yellow-coloured bacterial strain, designated HB2 T , isolated from stratum water was investigated using a polyphasic taxonomic approach. Cells were Gram-stain-negative, aerobic, non-sporeforming, non-flagellated and rod-shaped. Phylogenetic analysis based on 16S rRNA gene sequences showed that the strain was a member of the genus Luteimonas, its three closest neighbours being Luteimonas aquatica BCRC 17731 T (97.5 % similarity), Luteimonas marina 
, isolated from stratum water was investigated using a polyphasic taxonomic approach. Cells were Gram-stain-negative, aerobic, non-sporeforming, non-flagellated and rod-shaped. Phylogenetic analysis based on 16S rRNA gene sequences showed that the strain was a member of the genus Luteimonas, its three closest neighbours being Luteimonas aquatica BCRC 17731 T (97.5 % similarity), Luteimonas marina JCM 12488 T (97.3 %) and Luteimonas aestuarii DSM 19680 T (96.9 %). Strain HB2 T could clearly be distinguished from these type strains based on phylogenetic analysis, DNA-DNA hybridization, fatty acid composition and a range of physiological and biochemical characteristics. It is evident from the genotypic and phenotypic data that strain HB2 T represents a novel species of the genus Luteimonas, for which the name Luteimonas huabeiensis sp. nov. is proposed. The type strain is HB2 T (5DSM 26429
During the characterization of micro-organisms in water samples collected from stratum water located in Huabei Oilfield, China, a yellow-coloured strain, designated HB2 T , was isolated and maintained on Luria-Bertani (LB) agar (per litre: 10 g casein peptone, 5 g yeast extract and 10 g NaCl; pH 7.0) plates after incubation at 37 u C for 2 days. Subcultivation was performed on nutrient agar (NA; Landbridge) at 37 u C for 48-72 h. On this medium, strain HB2
T was able to grow at 20-45 u C, but not at 15 or 50 u C. The organism was able to grow on LB agar, NA and trypticase soy agar (TSA; Landbridge). Gram-staining was performed as described by Gerhardt et al. (1994) . The morphology and size of cells were observed by scanning electron microscopy (Quanta 200; JEOL). Phenotypic characteristics, biochemical tests, carbon source utilization (BiologGN2) and API ZYM, API 20E and API 20NE (all bioMérieux) profiles were investigated, and these tests (three repetitions each) were performed at 37 u C for 48 h. For G+C content determinations, DNA was prepared and degraded enzymically into nucleosides as described by Mesbah et al. (1989) . The nucleoside mixture obtained was then separated by HPLC. The DNA G+C content of strain HB2 T was 67.0 mol%, which is similar to those of other type strains within the genus Luteimonas (Table 1) .
A loop of biomass was scraped off the agar plate, suspended in 20 ml ddH 2 O and lysed by boiling for 10 min and freezing for 5 min. Following centrifugation, the supernatant was used as the template for PCR. The 16S rRNA gene was amplified using the universal primers 27F (59-AGAGTTTGATCCTGGCTCAG-39) and 1492R (59-GGTTACCTTGTTACGACTT-39) (Lane, 1991) . The amplified products were purified and cloned into vector Top10 (Tiangen) for sequence determination. Automated sequencing was performed by using an ABI Big Dye Primer cycle sequencing ready reaction kit and an Applied Biosystems 3730 DNA sequencer. The sequencing primers were SP6 (59-ATTTAGGTGACACTATAGAATAC-39) and T7 (59-TAATACGACTCACTATAGGG-39). The 16S rRNA gene sequences of strain HB2
T and those of recognized Luteimonas species retrieved from GenBank were aligned using the program CLUSTAL X v1.8 (Thompson et al., 1997) . A distance matrix method (with distance options according to Kimura's two-parameter model; Kimura, 1983) , including clustering using neighbour-joining (Saitou & Nei, 1987) , maximum-likelihood (Felsenstein, 1981) and maximum-parsimony (Eck & Dayhoff, 1966; Fitch, 1971) methods from MEGA 5 (Tamura et al., 2011) , was used to infer the phylogenetic evolutionary trees ( Fig. 1 and Fig. S1 , available in IJSEM Online). The percentage of replicate trees in which the associated taxa clustered together in the bootstrap test (1000 replicates) is shown next to the branches (Felsenstein, 1985) . The 16S rRNA gene sequence of strain HB2
T was a continuous stretch of 1402 bp. Sequence similarity calculations (over 1350 bp) indicated (Baik et al., 2008) and Luteimonas aestuarii DSM 19680 T (Roh et al., 2008) . All are positive for the following: growth at 37 u C, activity of oxidase, catalase, casein, alkaline phosphatase, leucine arylamidase, a-chymotrypsin and naphthol-AS-BI-phosphohydrolase; hydrolysis of gelatin, urease and aesculin; assimilation of malate; utilization of dextrin, Tween 40, N-acetyl-D-glucosamine, a-D-glucose, pyruvic acid methyl ester, acetic acid, b-hydroxybutyric acid, a-ketobutyric acid, propionic acid, glycyl-L-glutamic acid and L-serine; and susceptibility to amikacin, chloramphenicol, kanamycin, nalidixic acid, polymyxin B, tetracycline and vancomycin. All were negative for the following: anaerobic growth (TSA); activity of a-galactosidase, b-galactosidase, b-glucuronidase, a-mannosidase and a-fucosidase; hydrolysis of arginine, lysine, ornithine and tryptophan; production of H 2 S and indole; acid production from glucose, mannitol, inositol, sorbitol, rhamnose, sucrose, melibiose, amygdalin and arabinose; assimilation of phenylacetate and caprate; utilization of citric acid, p-hydroxyphenlyacetic acid, itaconic acid, sebacic acid, glucuronamide, L-histidine, D-serine, c-aminobutyric acid, thymidine, phenylethylamine, putrescine and 2-aminoethanol.+, Positive; 2, negative; + W , weakly positive; R, resistant; S, susceptible.
Source of isolation Stratum water Freshwater Seawater Tidal flat sediment pH range 6-11 6-9 6-11 T and its closest related type strains ( Fig. 1 and Fig. S1 ).
DNA-DNA hybridization experiments were performed between strain HB2
T and Luteimonas aquatica BCRC 17731 T , Luteimonas marina JCM 12488 T and Luteimonas aestuarii DSM 19680 T using the method described by Ezaki et al. (1989) . The results indicated low levels of relatedness between strain HB2
T and its closest phylogenetic neighbours, Luteimonas aquatica BCRC 17731 T (52.6 %), Luteimonas marina JCM 12488 T (54.0 %) and Luteimonas aestuarii DSM 19680 T (50.0 %). These values are clearly below the 70 % cut-off point recommended for the assignment of strains to the same genomic species (Wayne et al., 1987) .
Cells of strain HB2
T and the type strains of Luteimonas species grown on TSA for 48 h at 37 u C were used for cellular fatty acid analysis. Fatty acid methyl esters were extracted, separated and identified according to the instructions of the Microbial Identification System (MIDI; Microbial ID). The fatty acid profile of strain HB2 T is shown in Table S1 . The major fatty acids were iso-C 15 : 0 (39.0 %) and iso-C 11 : 0 (12.4 %), similar to those of the three type strains compared in this study. However, strain HB2
T and the three type strains showed some significant differences in the contents of iso-C 11 : 0 3-OH, iso-C 13 : 0 3-OH, C 17 : 0 10-methyl and summed feature 9.
Isoprenoid quinones were extracted and purified as described by Collins (1985) . Analysis of quinones revealed a spot that corresponded to ubiquinone-8 (Q-8). This quinone system is a characteristic feature of the Betaproteobacteria (Collins & Jones, 1981; Yokota et al., 1992) .
Sensitivity to antibiotics was tested by spreading cells of strain HB2
T on TSA plates and adding antibiotic discs (TIANTAN) containing amikacin (30 mg), chloramphenicol (30 mg), erythromycin (15 mg), kanamycin (30 mg), nalidixic acid (30 mg), polymyxin B (300 IU), tetracycline (30 mg), vancomycin (30 mg), ampicillin (10 mg), gentamicin(10 mg), penicillin (10 IU) and streptomycin (10 mg). The effect of antibiotics on cell growth was assessed after 3 days and susceptibility was scored on the basis of the distance from the edge of the clear zone to the edge of the disc. If the distance was greater than 3 mm, the strain was classified as susceptible, if the distance was between 1 and 3 mm the strain was classified as moderately susceptible and if the clear zone was less than 1 mm the strain was considered resistant (Chou et al., 2008) .
The results of physiological characterization are given in the species description and in Table 1 ; Luteimonas aquatica BCRC 17731 T , Luteimonas marina JCM 12488 T and Luteimonas aestuarii DSM 19680
T were tested in this study for comparison. In API 20E and 20NE tests, strain HB2 T showed positive reactions for gelatinase, urease, aesculin hydrolysis, and assimilation of adipate and malate. In API ZYM enzyme profiling, strain HB2
T was positive for alkaline phosphatase, esterase (C4), esterase lipase (C8), lipase (C14), N-acetyl-b-glucosaminidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase and leucine arylamidase. Differential characteristics between strain HB2
T and the type strains of Luteimonas species are detailed in Table 1 and Table S1 .
On the basis of these results, we suggest that strain HB2 T represents a novel species of the genus Luteimonas, for which the name Luteimonas huabeiensis sp. nov. is proposed.
Description of Luteimonas huabeiensis sp. nov.
Luteimonas huabeiensis (hu.a.bei.en9sis. N.L. fem. adj. huabeiensis of or belonging to Huabei, China, from where the type strain was isolated).
Cells are Gram-stain-negative, aerobic, non-spore-forming, non-flagellated and rod-shaped, about 0.37-0.45 mm in width and 0.86-1.59 mm in length (Fig. S2) . Cells are able to grow on LB agar, NA and TSA. Colonies on NA at 37 u C are yellow, circular, convex, smooth, shiny with entire edges, and approximately 1.0-2.0 mm in diameter after 3 days incubation. The optimal temperature for growth is 30 u C. Growth occurs at 20-45 u C, but not at 15 or 50 u C. The optimal pH for growth is 7.0; growth occurs at pH 6 and 11. Growth occurs in the presence of 0-5 % (w/v) NaCl; optimal growth occurs in the presence of 0-1 % (w/ v) NaCl. No anaerobic growth on plain TSA. Positive for oxidase, catalase, gelatinase and aesculin; does not reduce nitrate to nitrite. Major fatty acids are iso-C 15 : 0 and iso-C 11 : 0 (the fatty acid profile of the type strain is detailed in Table S1 ). Ubiquinone Q-8 is the predominant quinone (99 %). The following carbon sources are utilized (positive in the Biolog GN2 system): dextrin, Tween 40, Tween 80, N-acetyl-D-glucosamine, cellobiose, D-fructose, gentiobiose, a-D-glucose, turanose, pyruvic acid methyl ester, succinic acid monomethyl ester, acetic acid, formic acid, a-hydroxybutyric acid, b-hydroxybutyric acid, a-ketobutyric acid, a-ketoglutaric acid, DL-lactic acid, propionic acid, succinic acid, glycyl L-aspartic acid, glycyl L-glutamic acid, L-proline, L-serine, L-threonine, thymidine, phenylethylamine, putrescine, 2-aminoethanol, 2,3-butanediol, glycerol, DL-a-glycerol phosphate, a-D-glucose 1-phosphate and D-glucose 6-phosphate. The remaining substrates of the Biolog GN2 system are not utilized (see Table 1 ). Positive reactions (API 20E and 20 NE systems) are seen
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Luteimonas terricola BZ92r T (FJ948107)
Luteimonas mephitis B1953/27.1 T (AJ012228)
Luteimonas lutimaris G3 T (GU199001)
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Lysobacter ginsengisoli Xanthomonas and Lysobacter. The trees were based on an alignment of almost-complete 16S rRNA gene sequences and constructed using the maximum-likelihood method (Felsenstein, 1981) . The phylogenetic tree was produced following bootstrap sampling of 1000 datasets. Numbers at the nodes indicate the percentages of bootstrap support based on a maximum-likelihood analysis of 1000 resampled datasets. Bar, 0.02 substitutions per nucleotide position.
for gelatinase and urease, aesculin hydrolysis, and assimilation of adipate and malate. Positive in API ZYM enzyme reactions for alkaline phosphatase, esterase (C4), esterase lipase (C8), lipase (C14), N-acetyl-b-glucosaminidase, valine arylamidase, cystine arylamidase, trypsin, a-chymotrypsin, acid phosphatase, naphthol-AS-BI-phosphohydrolase and leucine arylamidase. Resistant to ampicillin and penicillin G, but sensitive to amikacin, chloramphenicol, erythromycin, kanamycin, nalidixic acid, polymyxin B, tetracycline, vancomycin, gentamicin and streptomycin. Further physiological characteristics are given in Table 1 .
The type strain, HB2 T (5DSM 26429 T 5CICC 11005s T ), was isolated from stratum water located in Huabei Oilfield, China. The DNA G+C content of the type strain is 67.0 %.
